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于此，本课题把目光投向那些不使用 PC 或者不愿长时间使用 PC 的用户，为他






过因特网收听网络广播外，还可以播放储存于计算机硬盘或 MP3 设备中的音乐。 
本系统采用 ARM920T 作为处理器，基于嵌入式 Linux 操作系统、vTuner 网





编写，系统与网络电台地址数据库 vTuner 和网络相框 Flickr 的交互，


































Recently, online music, especially the Internet radio music, attracts lots of people. 
Network music, with features of realtime, mass, flexibility, personalization and 
fashion, has a strong appeal to more and more consumers. The features of Internet 
radio attract many businesses’ sight too. However, the terminal of network 
music--stream media player, is only provided on PC. The stream media player on PC 
lacks of flexibility and individual features. In this paper, we design and implement a 
stream media player machine which is independent of PC. Using stream media player 
machine, people can enjoy Internet music without PC. 
In this paper, we investigate and develop an embedded multi-function stream 
media player device which supports both wired and wireless networks. The embedded 
stream media player, also known as Internet Radio, can be put in any place at home, 
restaurant or car. In the network environment, Internet Radio provides thousands of 
radio stations music with various styles from different countries without turning on 
computer. It not only receives music from network radio stations, but also can 
playback the media music stored in computer hard disk or in MP3/MP4 device by 
USB cable. 
Embedded stream media player is composed of ARM920T processor, embedded 
Linux operating system, vTuner internet radio station database, Mplayer and Fast 
Light Tool Kit (FLTK) which is a free graphic user interface toolkit. Internet Radio 
not only supports playback music from several ways but also can playback photos, 
including local storage photos and network photos. It implements local and network 
digital photo frame (Flickr) functions. This paper analyses the hardware platform of 
device in detail and expounds the implementation of software on device including the 
bootloader and embedded Linux systems transplantation, the root file system building, 
player software program investigation, comparison, transplantation and coding, 
Microwindows, Nxlib and FLTK transplantation and GUI development base on FLTK. 















embedded stream media player (Internet Radio). As the core developer of the project, 
I am mainly responsible for the design of system software architecture, investigation 
and coding for player software, transplantate for GUI tools and graphic libraries. I 
have implemented the interaction between user and device, photo frame functions and 
coding for most interfaces of device. 
 















目  录 
第一章 引 言 .............................................1 
1.1 什么是流媒体 ...............................................1 
1.2 嵌入式流媒体播放器的市场意义 ...............................2 
1.3 流媒体播放器的技术背景与研究现状 ...........................3 
1.4 嵌入式流媒体播放器的实现方法 ...............................4 
1.5 嵌入式 Linux 系统概述 .......................................5 
1.5.1 嵌入式系统概述.........................................5 
1.5.2 嵌入式 Linux 简述.......................................8 
1.6 论文的主要内容 ............................................10 
第二章 嵌入式平台搭建 ...................................12 
2.1 嵌入式系统的开发流程 ......................................12 
2.2 嵌入式 Linux 开发环境的建立 ................................12 
2.3 网络文件系统及其配置 ......................................14 
2.3.1 服务器配置............................................15 
2.3.2 服务器启动服务........................................15 
第三章 硬件平台设计 .....................................16 
3.1 总体设计 ..................................................16 
3.2 系统核心模块介绍 ..........................................18 
3.2.1 GM8120 处理器介绍....................................18 
3.2.2 GM8120 MPEG-4/JPEG Codec 简介 .......................19 




4.1 软件设计思路 ..............................................23 
4.2 bootloader 的移植..........................................23 
4.2.1 bootloader 简介 ........................................23 
4.2.2 bootloader 的烧写 ......................................26 















4.3 Linux 操作系统的移植.......................................28 
4.3.1 设置参数..............................................28 
4.3.2 内核编译步骤..........................................28 
4.4 构建根文件系统 ............................................29 
4.4.1 嵌入式 Linux 文件系统的介绍............................29 
4.4.2 嵌入式 Linux 文件系统的组成............................30 
4.4.3 嵌入式 Linux 文件系统的构建............................31 
4.5 流媒体播放应用程序的设计与实现 ............................32 
4.5.1 流媒体播放应用程序总体设计............................32 
4.5.2 基于 Mplayer 实现的流媒体播放器........................32 
4.5.3 基于 Gstreamer 框架实现的流媒体播放器 ..................39 
4.5.4 Mplayer 与基于 Gstreamer 框架实现的流媒体播放器的比较...47 
4.5.5 网络流媒体播放器的数据源..............................48 
第五章 基于 Microwindows、Nxlib 和 FLTK 的界面设计 ........49 
5.1 Microwindows、FLTK 和 Nxlib 的概述..........................51 
5.1.1 Microwindows 简介.....................................51 
5.1.2 FLTK（The Fast Light Tool Kit）简介......................52 
5.1.3 Nxlib 简介 ............................................52 
5.2 Microwindows、Nxlib 和 FLTK 在 ARM 板上的移植................53 
5.2.1 交叉编译与安装 Microwindows ...........................53 
5.2.2 交叉编译与安装 Nxlib ..................................54 
5.2.3 交叉编译与安装 FLTK 工具开发包........................55 
5.3 FLTK 开发环境简介..........................................56 
5.3.1 FLTK 构件 ............................................56 
5.3.2 FLTK 事件处理 ........................................57 
5.3.3 FLTK 消息处理 ........................................57 
5.3.4 FLTK 的界面设计工具（FLUID） ........................58 
5.4 FLTK 与用户的交互..........................................59 
5.4.1 按键输入的实现........................................60 
5.4.2 红外遥控器输入的实现..................................62 
5.5 FLTK 的应用程序开发........................................64 
5.5.1 系统界面应用程序的总体设计............................64 
5.5.2 系统开机主界面........................................66 






















第六章 系统运行结果与分析 ...............................79 
第七章 总结与展望.......................................80 
7.1 总结 ......................................................80 
7.2 展望 ......................................................81 






























Charpter 1 Introduction...........................................................................1 
1.1 What is Stream Media ....................................................................................1 
1.2 Market Significance of Embedded Stream Media Player ...........................2 
1.3 Technology Background and Status of Stream Media Player.....................3 
1.4 Implementation of Stream Media Player......................................................4 
1.5 Overview of Embedded Linux System..........................................................5 
1.5.1 Overview of Embedded System..............................................................5 
1.5.2 Summary of Embedded Linux ................................................................8 
1.6 Main Contents ...............................................................................................10 
Chapter 2 Embedded Development Platform..................................... 12 
2.1 Development Flow of Embedded System....................................................12 
2.2 Embedded Linux Developing Environment ...............................................12 
2.3 Network File System and Its Configuration...............................................14 
2.3.1 Configuration of NFS Server ................................................................15 
2.3.2 Start Service of NFS Server ..................................................................15 
Chapter 3 Hardware Platform Design................................................. 16 
3.1 Main Design...................................................................................................16 
3.2 Introduce to Core Modules of System.........................................................18 
3.2.1 GM8120 processor................................................................................18 
3.2.2 GM8120 MPEG-4/JPEG Codec ...........................................................19 
3.2.3 LCD.......................................................................................................20 
3.2.4 Infrared Remote Control Module..........................................................21 
3.2.5 Summary of Network Card...................................................................21 
Chapter 4 Software Design ................................................................... 23 
4.1 Design of Software Architecture ..................................................................23 
4.2 Migration of Bootloader ...............................................................................23 
4.2.1 Brief Introduction to Bootloader...........................................................23 
4.2.2 Burn Bootloader to GM8120 ................................................................26 















4.3 Migration of Linux OS .................................................................................28 
4.3.1 Parameter Setting ..................................................................................28 
4.3.2 Kernel Configuration and Compiler .....................................................28 
4.4 Root File System Building ............................................................................29 
4.4.1 Introduction to Embedded Linux FS.....................................................29 
4.4.2 Composition of Embedded Linux FS ...................................................30 
4.4.3 Construction to Embedded Linux FS....................................................31 
4.5 Design and Implement the Application of Stream Media Player .............32 
4.5.1 Application Design of Stream Media Player.........................................32 
4.5.2 Implemetation of Stream Media Player Base on Mplayer ....................32 
4.5.3 Implemetation of Stream Media Player Base on Gstreamer.................39 
4.5.4 The Comparison of Stream Media Player between Mplayer Based and 
Gstreamer Based ............................................................................................47 
4.5.5 Data Source of Stream Media Player....................................................48 
Chapter 5 Interface Design base on Microwindows, Nxlib and FLTK 
 ........................................................................................................... 49 
5.1 Summary of Microwindows,FLTK and Nxlib............................................51 
5.1.1 Summary of Microwindows .................................................................51 
5.1.2 Summary of FLTK (The Fast Light Tool Kit).......................................52 
5.1.3 Summary of Nxlib.................................................................................52 
5.2 Migration of Microwindows,Nxlib and FLTK ...........................................53 
5.2.1 Cross-compile and Install Microwindows ............................................53 
5.2.2 Cross-compile and Install Nxlib ...........................................................54 
5.2.3 Cross-compile and Install FLTK...........................................................55 
5.3 Introduction to FLTK Development Environment ....................................56 
5.3.1 FLTK Components................................................................................56 
5.3.2 FLTK Event Handle ..............................................................................57 
5.3.3 FLTK Message Handle .........................................................................57 
5.3.4 FLTK User Interface Design(FLUID) ..................................................58 
5.4 Interaction between User and FLTK...........................................................59 
5.4.1 Input from Button .................................................................................60 
5.4.2 Input from Remote Control...................................................................62 
5.5 Implementation of Application Base on FLTK ..........................................64 
5.5.1 Architecture of User Interface Design ..................................................64 
5.5.2 Interface after Booting up .....................................................................66 
5.5.3 Interface When Enter into Internet Radio .............................................68 
5.5.4 Interface When Playing Music..............................................................70 















5.5.6 Implementation of Network Photo Frame ............................................72 
5.5.7 Interface in Time Zone Setting .............................................................75 
5.5.8 Interface in Calendar Display ...............................................................76 
5.5.9 Interface in Network Setting.................................................................76 
5.5.10 Interface in Alarm Setting...................................................................77 
Chapter 6 Experimental Result and Analysis ..................................... 79 
Chapter 7 Conclusion and Prospect..................................................... 80 
7.1 Conclusion .....................................................................................................80 
7.2 Prospect..........................................................................................................81 
[Reference].............................................................................................. 83 
Projects and Publications ...................................................................... 86 

























Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
